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(74)f$®A Kft ffiS 



(54) [^^£D=S#] S*fE»£^SSSKr/S#« 



(57) imm 

Iffifr*®] lll^^^h^l 2b«OTffllP ( 9iHIBa51 
2 b 1 fcfcftS 1 8 0«4"DA^PfC^ 2®Ffte. WT 
fo<m®9g&&3 4*Wi.rth. ®f*^gS3 40rt^BD 
tSSttS5*f 1 2 a.mWmt<rmz.X» >y hg?3 6£ 

*rf&. 3S*&^SP3 4tx^h^gP2ooTffl!imt 

<0|8BcfiKrW<03W8» 3 7 £3rf-2> . 3 7 fc^f 

»4 4*««HHIfcfrfc:J: 9«»8*U HSWaWl 2 a i: 
XU-rgi51 8 a 1 i:<0lSI^fiM$$ix^?f?S4 4c0 
±S£&i: 5* M»SaJ4 2 il^: JKff»4 4 
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£X7Xb&fc£*LT#&Hj£fliiftfc:*tU HEMS 
CO a *>x ?x hg& i 0 i>aSa5i!l<0g&#tx U 

mmsmnza^xmtt&fsimx^x y-mt zulx* 

St4 7 ^r^WS^RlXIlIfex ^x Mix? 
xh^ffljil-r^x^xhttggptiJ^T. EKSfttc 

^^tix^^mEmms^mmxh^x . taiex^x 

SgffllfcOffii: Hlfex 7X hE<h att&J^im*<IMB£tt 

oax^x hw^asj: o v^msnfe'&^iainat^; 

«^FS<TJtS3»?£co^gPi: s S&g&fcx y-^g&colSlg 

mmiz* &mmm<vmmtfmmi.& z t visits 

fflPL, $^£fg®^KJ:»3«f5U§Sxy.ybas 

t>wm£fflttzw®w i 7isy!MM&&$:GL. tarn 
mammm t x y -ygscvftmrnt ^tsmwrnum 

mem**-* xmk.&)rmmigiiffl±*&& 2 mm*m 



Mv iST)VWgmz&ftiittfmffi&<?>^m<r>!mS: 

»t*» i mm£k®km2mm±%i<r)*m$in)5:kft 

S8i:£. ^*<l:tERXU-r*oig|g«*fc^lt- s 
$m&7 ^TA4K*^0M2: flt 1 faim^gffi: (Dm 

£ttttftfcfl;l Slfc&K 1 . 2X14 3 EttOlUESgttctt 

gits. 

cw*^5] x^xha^K-rssfirrsirt^pco^ 

xHBfcU x5xMs<o5fesgfflico®t5fe«gfflgcoiiiex 
5xh®**ffi*fT4is4i-i:, x=7 xh®<rymsm<rmk 
aWHBI*>l3«x9x hffi^ffiJtrsffl^w^rfcx^x 
h«se»**L. ifeSgffllX^xMBgKaikSigfflJx^x 
Mftg^OflftJfftt, X5XhgS<0^ifS®B5i:X7Xh 

«SfiS«#X7XMHga[fc, #x5xht6Sgptcfc*t* 
®Jf»S* J lHjteX y -y^OHItetcff <^F*iM!Sj&»S>*Wgffl| 

xhmg&cDfimmnfflHzis^x . -eix-e^^xh - 

SS®ft^«^&SrX^x bgp^CiTrSif^l 2 . 

3X»44£»^i&JEg5f«lSgSIS. 

[ft*«6 3lf^K 2, 3, 4X«5B&e0i&JESa[ 

C00013 

^X5x NS15^LT^S@^fS«c^L[lIifgx y-T' 
x^xhttSgp&tx^^r/HttSgsco— *co^^o 

^^*JRfe*<nSi:^c. X5XhfUggiJtc«J#$^. 
Jtmrf^v ^*r/Hftgg^s3MI^16 LTX ^x hW 

WMizMTt. 
[00023 

im^&ffiRvmivffikLZok-rhmm] m4 
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h. 

[0003] ®^wfrcii. tsssb (sasso tfmm 

K*MS: LTV 

[ 0 0 0 4 3 JltfD J: o %mm<?>mEE. : 8£#M&giW*ffiz- 
e i: . XV -y& d 1 fc «£P a OS^C^^fLS 5 ^ 

r/i4ft g§& i commm e k lt \ * § . msg 

^'J-y*d<OHI!|S^c. SLfc. g^?6^WH 
(CiO. 5^*T;HaiSSI5i^?t?ae*iTlfiI# (SUM 

[0005]— X7Xh«SPb^)S4gMcOMi:X5 
x MiSS s tfOSSiUOM t OlRMtO ? *> rtMg&KSlHfcO 
SWfcgfrfrmSr^rU hfttSoPk^flriHSe b5i? 

TA«5aWi<0«»iiilefc*»4MlLT^4«^» 

[00063 miBxy-^d^iinigmc. 

T/WttSSJ i OjH»?4 e ^J£f £> £ b tf± t'&h . 
[0007] ISC [USX 'J-r{*:d« [iMBSfcte „ X 

[0008] m&ffi\.z&^tt±§i<7)ii o% 

x^xb$ftgiff&t/ : 7i'*T;H»ss&<7>— U(o*\zro 



zimthzttzbh. 

[0 009] *jfc*2tf>IWHL EB6XU--rfM)lHME 

mmt:ffl&-t&zbi l z$>h. 

[00 1 0] Ht£Sf$3<7)SWJi. XyXYmUbXyx 

hm&<vmfficoftmfflm<?)S5te£*\-&'\Mm-&zb 

[00 11] 

iwimzM&thtiiifxvzm (i) *%$«)i&ESEtic 
ns&w ± „ m&b **mmif> t> ^ma*^ o a l 

&EHKxy-y##. HtneH^ift^fciirtsx'j-rftt 

h&<vm>®mcmb nnsx^x mfjwww****:* 
nx?xhW5t»x o t^MaMK^rtdnwfcfc 

SSft*L. *<03BH«*^*rtlBIia»fc*«<0--il5lc s 81 

*^<. «jt§ix^^jt?aE*<. mmmxyxm^mz 
i,zm$i$titimM<?>i&mb nmzmm tm mm 
K<mvt<n d < k wmww&sfox'ti o . * 

[ 0 0 1 2 3 H®M*5:ffi^-rSWa5i:X5XhgPii N 

[0013] Htt5MBaV9^TA«5»Bfcli, 
[0014] *7 i JTl\®&& (ft.m&7iSTjm%&b 

mm? ~j Ti\*®&m\zmxx \ ^ h ^it^tmm y 

[0015] mmb tTii. «i.«T^ey KiHAW) 
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cooi6] m&fflim&j}f<i}mmjfck&<ryj?%< t i>& 

[0017] m&m±. mux. mtmm>-x\*imm& 
x 7X hga<rmmm<7)w&.xs\s}W;A ?x 
hmo-jjcomxim-frcowiz. ntt< ax?x h& 
emmMnmiz, mLrtfoic^LxmwnmttffofB 

(nzm&zmfz-jmw izm^xmn^ b ^ig*- m& 
s&b-r&zbtf-cz&ittK mm*<?>mi,z$&C\tTmz 
mm- h ssess £ t x mmmsw ts £ msm b -t s z 
tt>T#s. m%mx7Xhw&m*t>Wjft?rtizi(ii 
a> -3 m&mz i or-t> i < 2 ui±x- i> in. 
[ooi8] mmmx^x hm^mz^mti^mms. 
coftm®h. m&txv— 7&of3mtzm$2h*i®m 
m<ottmb<?>mtf. msmz^n^ntimmmizxo 

tU)Hza^xm^mm(,zi: hsmmtz* immrnvm 

m&8&zfti'Xfflmmtfm&ztiz>. *<?>iz. 

[0 0 19] UltexU-zr'fteoiIl^tc, ffli. 
btfb 9?#£ . 

msji&MgzmiLzb. msmzmftmmtzm- 
t^jj+mmtttb ^m^->x. mm*?* 

^<fc£>®»&^jS8#^Wt.S.rti:3rS. Wei 

Tzmmmcomtfm>iz%:z>zbimtftih. c 
<oi o t,zfflmmmm.T?cffiWfrt>7i;T;um&mz 

mitfw&vx^yx-thxott&nx'. mtww 

[0020] Kne<5o J: o &m&b x y -rgcor^fcrs 

mz&ftztitzfflmm<o2c&&b<z>ffl<?). m&mzxz 

[0021] gmm$bbj?mmm^BcQfmi$ft<r)i& 
±x&m'htzm^. mffamtx^^m^t 



[0022] BM?L<±, «»«»«*<oaMl?L<ort«?&H 
»Lfc«IBTaf«?Lrttt«lii5Wj fcj^ 

i b tmifitti mmiz±^ v >«Bfr®-tM xt 

[0023] **5. z<rmmm$t8mm±. %m<wv 
mmz&n h x >j - r»<ajyi»(cffiit*-4 <a^o_tf e 

[0024] iO^fflSPWRSffii: X U 
B i: ill. JS*l6]«ORiMm*t6l®^Sfc*:gp 

[0 02 5] HteXU-rfrcTJllIte^^ MVr 

^^^^Hti o . mub x v-7&<r>mmzm$ 
zixximmjmmamtffowiim&B&mttmM 
izwttftziz&wrthEjjtfz&kL. znmmfoz&m 
©]*w^sx zzbizx*) ^tmizj: h wm.<v& 
wummfLtzn&iz. mznm^ftcopmviWTfamw. 
&k$szm ixwmfchy iSTjm&mzfrfaimA 
■ztigwx. ffim<v&m^<v&w>w£*)iBmtzm 

[0026] &ti. zn&imi&s&mmit* x?xy 
m£imft<vx7Xhffi.&) iznm-hWTfaft-x 

=7X hm&<r>mim<r>wmf9i&m^**ix?i\\m. 

XyXhmbL. X7Xh&<Wbffimcomby&gM<DlB 

mx?x hm&wtth&ftb . x?x h®<oms&m<o 
mbmmam&xyx vmwttm-hUfr<ommzx 
?xhm&&* : frt&i>e>bTz>z\btfTZ&. -e<oi§ 

imwx7Xhw&®bmmmx7XhWi§tBcow 
mm.it. xjxh&wmbx? xhmBwmnmco 
m%mz-fti.xiiffit&i><7)bi-hzbtfxz&. * 

%fflMx5xh®%&<ogrtTmiWi^ mimevfc 

mmmwwmnzfoK bwb^hzb&x*. zcob 
ffig$m<7)mym*®fei,nhi><?)b-r&zbw 

[oo27] ^m^mwrnm^kma. wmn 
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(i-i) (i) (Dms^im^mm^ rnmam^m 
\tt<n&wtmw.-thh<7>t-thzttf-e%h {noon 

2) . 

[0028] z<^m^. mmw&ittfam8&*&iztiL 

ssp t & mm t tz#m-& z t jm&ti h . 

(2) (i) jc<i<i-i) nmmffimt&mmt. ±mm$ 

SSMzJ: 0«i#L»*^U -y h&ZG-r&h&b-f&Z 
C 0 0 2 9 ] X U -y ^MSIHltf&IHI! 
[0030] EMRx y-^«c<J5EBEB*fc:. 

mss^shc «fc o „ ma t x y -7me>mmz&& 
ztiTi^mt>mi%wm'biTftmfim&mzmt!mmm 

s. 

o) a) . (i-i) xei(2) comsffitemzmsit. ? 

^ri4IBIIW£^«». tmE5fciB«9^r/HWai»»6aHI 

t s itriea«M7 ^T^ffls^a^^fiacffla^ raff 

em i mmfck&tz&t& t mz. mswy vrtvm. 
mz&wztitzmffi&<v3mw<vftm$im&2mm& 
*»c#u *ffim*mf&m&zmz)$\fz>mi®fm. 



jmfrfi nzmz. h i> <r> b -t h z b wx% h . 
[0031] *mmxmmmifckmzimz>m i ink 

sl=3tv%. mtimimw&zkmbmzmm&k&inm 
tzWTfomm<-%.-eh&®tt£ w lt v vc t «t v 
[0032] ttmwjfaffimifckmz&i-fhn i fagae 

[oo33imi im fiWcssstxm2raifm^gpfc<i« 

XhfftggSfcfcv^T, XUWW&?i''TfUm&mz&^ 

m&izw\,K m&K&mizQmmxftmmfckBizfs, 
[0034] mrnmi,zmxLti&tt*m&*$>. a 
mt-fmizfrnztm*. 

[0035] -KQiisvfUi. fflmm&*<vm$m.<?>pffi 

SrfflSt^^ffi-Cjl^TLrt^aBSS^ (^il^^) 

L.7t^-c?M?t?eE^asi5s^ t,z x immwirzemzit 
tt. mmizMALKsmmi. ®$tfizmtTmm& 
[0036] miKw§&te*m&*ft®mi&:gmL 

(3-D o) (Dm^mminsmmt. mm^^rj^m 
&&<vw®miz. mubxv -7®<?>mcrmxtommj< 
mmizfofr^xm&mttzm^xmmfm*:®* 
zcommmrftmmkkmz, mmm^iSTivm 

%>h<7>b-thzbWT*. mz. zcvmmmzmfcx. 
u -7#cn\3ffiizm # jMi$m3\jmmz 

bm^Tm®mfck&com%-®ttmzfmLx. #m 
mmzitmmsi^zmaL. ®&z.o-7ft<v®&mz 
immzm. tzi><r>b-t&zbtf#tL^\ 

[0037] ®$kx y -7WW®$kt& b . Wmtifob 

hiiex v-?wb nwimzimz tttemmiz&bjjtf 
ftmth. *<?>tiih. im&mz&^x\twm%fom 
mkk.mzmmmtfi&w3-z> x o izmmiuzx k>u 
mttx^tiffimtf. me&foijoftmtzz^xmtz 

tz*>om§-tZZbliZ£<)fmL%^#Bb%Z>. bZ. 
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[00383 ±i5#B5iaa«<±. a«aB5^*r^tt« 

8^IBIBMtf^««^ftffi*cffi« L . ESS* y 

kuhp-ts. 

[00403 ^{ffl^^ryHUiggpx^^M^^r^ 

ryHW«offl!t:5l*aa<i. JHBHEttfcfc*. a£(7La 

(3-2) (3) Xtt(3-1) OttJEBtfMttSiHBi, tt&tf) 
Ptt6*»k<0«5MMt3fitc, S#fa*fcfrglP<Z>E:fri<!itf) 

(«3&H4) . 

[00413 £oiM0U4<3) omszfitimmttt 

»±(3) fcB**ifc319T»*. 
[00423 «W<^«ffitetJ»t**«Ml5& ? r^i« 

y -r^iiMKii^fU: <t o sew s . -e-<7>*:#>. 

vvc, O3^i0SHtcJ:'5, 5fci§i*j£fc: 



spinas. 

(4) (1) . (1-1) % (2) . (3) X«(3-l) comKtiift 

XMtt. ^7Xhgpo5fe«I<7)Mi:5fe^{ffi|£7)lllK^ 
7XhBtfffl*fri>g5#i:. AyAh&<omm&c?>ffib 

[00433 issMEftmmi* , ftmmmmsco 
xjxhw&Btzzti-etimEEmiimz&if. mm* 

izmi-fhmmff. %<wk^mmmit!M<?> xyxhm 
gmzMfmrnmizM^x-mK %h i><r>b-t&zb& 
x-*h. mumsmLm®<7)W>&3%!k 

mu&Mft * w^mza \f& witi^s^ 

•5. 

[00443 ewex y-r^met-a t » h 

mmmzmx. xyxhu<r>9tm&<ms.xmm&(^ 
m<r> o hifcim&vmiffiMnA yxb tfis§P<^rt mmo 

tfciO. AyAVM®txyAh&<v®mizftmZtL 

t:mmft<?>m&. mzx y*v m%®<otmm<om& 
tfi. %m&Ayxhm&&v>u*foi*rtTizm.&t&Mm 
mnzmfrMmizMttLZtiz. 

#-?§*>„ 

[ 0 0 4 6 3 Ay* fgP^iafiiMtcfi, 

nommomxmmmL. mnimmim<mntt& 
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(5) *&w<Dnmm^ ±e<u . (2) , o> . e- 

1) X*i<4) <Ott£EsS*lftSSS$rfili.. EBS^'J-r 

[0 047] d^SISflatS. TO5B4. A-Hf^x? 
^iD&Svf'f X? . 3BK5vr-f.X^ CD-ROM. C 
D-R, CD-RW, DVDS?<03fer-f A^Sri&ftk-r 

s*. 

[0048] 

[$HH«»WK0#Jtt] *?^<>53WIW>#J1I** ElttM 
0 3 £ #SR 1/ooUMW & . 

[ 0 0 4 9 3 0 1 Ji. *»ffla9»<O#»«O-05fc LT 

«*5xh«fttAtojB3aasii. H2fci>Jts i -o- 
i 

[00 5 0] -Xtf>K/l^£-*<0g8gl OcDt6r£-7U;r@ 
JrO. @5&Krf*l 2^SllS@S§^TV^. SSI 0<9 
;H4*<^ISIStLfeX-r— ?371 6*fiUW-ft«!M(s 

1 3#n£3Jvoi*. 

[0051] BDmfci'2u. ±.TJjm*m&mmi 

2 a <«*) fc. -ecOQ^Mfftri2a<0±»(zFHfrK 
teJMKffiJg $ tit: mViWittco M&x ^Mi2b (x 
5*MS»> fefc^rLTSrS. ESgttftl 2fc:li:. o- 

[00 523 n— 1 8 a^RISM^^SP^N 

ffpMM, u-^sb i 8 a i b>?\-mm<r>u 

-?^f*vh&mil 8si2<7)Zm®ttZtt. XU 
-/^18all^ HSWS5W1 2a<D'3-*=>IS5gX5X 
hS12btSSil0i: U -7Tfc£ LT 

V^. X 'J-T'gff 1 8 a 1 C0±*-<7)rtS(i. _h# (5feSSg 
fflj) Kfaa^T, 4>l*I@gPl 8a3&tWJ&gU 8a 
4A.kWI<m@$itTV^. Cl^rtgSBl 8a4cOT 
IBffifcPME* 7^ h« 1 8 b #mffifeZtl& £ b iz£ 

*) . 4>f*j£H& isa 3(Qftmffl&W3ftf*tfmnv>mvi 

<7)X?Xhm&2 Oiffif&tStl. Z^>X^XhM^2 0 
#I^X7XMgl2b^iU^. *l*J@g&18 
a 4 KJb'ftS 0&X 7^Ml8b ^JiffllKte. mm 



[00 533 @Jg$S#12li. -R§&£«&10fc. H 
Jgf&gPtt 1 2 aOJJ8«fc>v- Hf-( X?IBKM?)M 

wtzmfet&zbtfxz zcnx-. mmx 

V -7W 1 8<0££tt&II«&m*-* d i: & . 
[0 0 54 3 Z3-?J\7l8a.<r>T3— hffi$ 
g? 1 8 a 2 fc»4, 3fiatt#^<0RS#u-*3-? 2 
4^rtK@^$^ -e-iOPMtto-rS'H-? 24£RM 
#^o-*V^*>yV2 6#rt»:El3tS;f"U X^r-^a 
Tl 6k&*fa£B££RlTTffl**LTV<iS. Q-^»i. 
Hex «; 1 8 b RMtto-^ 3-^ 2 4 t 
V^«y h2 6*»*>i3rS. 

[00 5 53 BI5t«l&m 2a^Wfg5<Oo^xy-;7- 
1 8 a 1 *)Tm&Uzmm- T^toot 
f-A^fcigL, £*t.CJ:9. xy-^S8l8al<7) 

ftmw t nffiommtfiTUiz -? xm<m>tt s Tm 

(«SS) @ST[tiI®fiKffi^2 8*^^$flTV^. XV 
1 8 a 1 <0rtMM<0T^S^(i«?ft*I^M^<0 

[00 563 X 7 X h?m2 0 OJiMfficOTfiJ^MSS 

ran m*Wifaffl®&k : ®2 9im&<.%ixT\^z>. ±sm 

>bXftf%m&k®2 9<?>ftfflMt l zte. HSSttgP*n2a 

wmmRTfttitzttm-z mm* ?x 1 s b ^ 

«Sragf3 KD&jICtS^XmmxjXhmi 8b<r>ft 

mm&mztix^z. 

[00 573 ttz. i/-;W2 2i:lllRX5XN«l 

8 b nmtem^ftiTffln<wmR<?>mmim mm 3o& 

Bl&Zti. i"-)Vmt 2 2 cofimWRVZtl b Wffoco 

m#mzti.x^&. 

[0 0 583 m&X^Xhmi 2b<7)Tffl9ftJTOPl 2 
bllt |*I^I&I^T±[6]#(C«MU. X?Xbm& 

2o<r>rmmb<of^nz. w<mmffi&c?zTW (&sa 

fflj) ffrC.*rtllSII8afc*:a53 2#®j£S*l.THS. 
[00593 Sl^X^Xh^l 2b<0T®lrt^ffl!l^l 2 
b llzmtZ 1 8 0S4"t^?rllT^2@fmt. 
*tS^DS*&5£^3 4£irr£. ®S^*^3 4<7) 
TSii. 1 2 b (OTWM-mfflgS 1 2 b 2 

ist-*. imm£>&3 Aowmii. T<sm^m^i 2 
b innmm^TiTfcM^xwTftftijizmi-rh 

ZblZji*), Wmmttl 2a^»:« > Sfr 
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coo60] mfexyx hWi.12 b<r>±mmnmiz. 

*n?tiMEmLmcry^ U 3 8 >• 

(Hie^7^h«18bc7)T®) RTfX7Xhm&20 

<7yrmmb<nmz± (mm) x?xM«S4o»tf 

T (Stem) *5*bttg»4 2A*»j£$fvtV*£. 
[00 6 1]BBJttt*l 2tH<EXU-P r *18t<0lH 
|@<0 < £MltaB)fteJI«J44 4 ifiJEmZtlX .X5^h 
«S5 2 0 £ H5g.* h«12b <Oiaf®tc3SKS*lifc^ 
«K*4 4«±flB»BHttn c fil!l*TiII4, ^^WiJbflWfcfr 
;fri»gafc*:IS2 9am r {i!l«i'C*r6iraPftfifc*cai3 2 tc 
fiVvCffifrflrt^rfcHK . Tfl»**mBBIWfcWi3 2 

*fafa m&zm 3 2 tcffisi- & mm4 a mam* 

i 0S*rtM-**-<rJ5"feTX9X T-NXtf 4 2(Sk\51|g 
HT»i«*4 4#TX7X h«lggff4 2 trt^Mi:^ 

[oo62] Tmm>W}fofsmfck&3 2co^muco 3 

*>3S*&K 3 7 J^<3»$Hi*U**»4 6t*S. iCtHtt 

3 7. ttb%m&9gk&3 4 txyxbmmocoT 

#U ZittzX-oX. W£M8mi 2abXV-7mi 8 
alt <0BWte«»«*Ut«»Ml4 4<0±«Bi: . 
5* M«»4 2t=«*$ttfciRfifi*4 4<0rtffl»jW* 

-^i^7x hwsgP4 omrrm. ywsma 2 iz 

ffigg&4 0 • 4 2(C&ft*mittt4 4£f|in&*y-7'ffe 

[0064] ig^7x h^i 2b<?>nmm£-&»&-& 
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Epitome 

(57) [Abstract] 

[Technical problem] It prevents the lack of a lubricant arising in either the thrust-bearing section or the radial 
bearing section, and equipment forming a short life. It prevents the amount of the lubricant with which the 
lubricant held at the thrust-bearing section moves to the radial bearing section superfluously, and carries out 
the lubrication of the thrust-bearing section at the time of rotation of a rotation sleeve object becoming [ too 
little ]. 

[Means for Solution] The communication protruding line section 34 of the direction of a path is formed in two in 
the bottom inner circumference flank 12b1 of fixed thrust plate 12b which separated the central angle 180 
degrees. It has the slit section 36 between the inner end face of the communication protruding line section 34, 
and the peripheral face of fixed shank material 12a. It has the communication way 37 of the direction of a path 
between the bottom sides of the communication protruding line section 34 and the thrust slot 20. The inner 
circumference section of the lubricating oil 44 held at the upper limit section of the lubricating oil 44 which the 
lubricating oil 44 was held with surface tension on the communication way 37, and was held in the gap of fixed 
shank material 12a and the sleeve section 18a1, and the bottom thrust bearing section 42 continues. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sleeve section which carried out sleeve fitting from a shank and its shank among [ thrust section ] 
said shanks at the part by the side of a end face to the fixed axis which comes to have the thrust section jutted 
out to the method of the outside of the direction of a path, The rotation sleeve object which comes to have the 
rotation thrust side which faces the direction end face side of an axial center in the field by the side of the end 
face of said thrust section In the thrust bearing section which the radial bearing section which a shank and the 
sleeve section mainly face, and a rotation thrust side and a thrust section face through the lubricant with which 
the gap of said fixed axis and a rotation sleeve object was filled up To the inner circumference side of the end 
face side thrust bearing section which is dynamic pressure liquid bearing equipment which it comes to support 
free [ rotation ], and it has into the part which the field and rotation thrust side by the side of the end face of 
said thrust section face It has the direction gap limb of a end face side shaft alignment with the larger direction 
gap of an axial center of the field by the side of the end face of a thrust section, and a rotation thrust side than 
said end face side thrust bearing section. The inner circumference section of the lubricant with which the 
lubricant with which the direction gap of an axial center was narrow with the lubricant to extent with which a 
lubricant may be held with surface tension, and was held at a part of the direction gap limb of a end face side 
shaft alignment at it was held at the end face side thrust bearing section, It has the communication way which 
may continue between a shank and the point of the lubricant held in the gap of the sleeve section. The inner 
circumference section is a gas part at least among parts other than said communication way of said direction 
gap limb of a end face side shaft alignment. Dynamic pressure liquid bearing equipment characterized by 
continuation of the lubricant by the communication way breaking off when the lubricant which it has the spiracle 
which opens the gas part and exterior for free passage in a fixed axis, it is held at the radial bearing section, and 
a tip side faces the direction gap limb of a end face side shaft alignment moves to the end face sense. 
[Claim 2] Dynamic pressure liquid bearing equipment according to claim 1 with which the interface of the method 
of the inside of the direction of a path of the lubricant with which the direction gap of an axial center is gradually 
expanded, and the direction gap limb of a end face side shaft alignment was held in the end face side thrust 
bearing section toward the method of the inside of the direction of a path at this direction gap limb of a end face 
side shaft alignment is located. 

[Claim 3] Dynamic pressure liquid bearing equipment according to claim 1 or 2 which has the height which 
continues in the direction of a path mostly and the slit section which is formed between rotation thrust sides, 
carries out opening to both hoop direction and the direction end face sense of an axial center in the direction 
toe of a path of the height, and can hold a lubricant with surface tension from which the above-mentioned 
communication way is established in the field by the side of the end face of a thrust section, and projects in the 
end face sense. 

[Claim 4] The tip side radial bearing section to which the tip side approached the gap of the field by the side of 
the end face of a thrust section, and a rotation thrust side as the radial bearing section, It has the end face side 
radial bearing section located in a end face side rather than the tip side radial bearing section. Between said tip 
side radial bearing section and the end face side radial bearing section It has the direction gap limb of the 
diameter of middle with the larger direction gap of a path of the peripheral face of a shank, and the inner skin of 
the sleeve section than both the radial bearing section. The direction gap limb of the diameter of middle The 1st 
gap limb which the direction gap of a path expands gradually toward a end face side from said tip side radial 
bearing section, While having the 2nd gap limb which the direction gap of a path expands gradually toward a tip 
side from said end face side radial bearing section and having an interface by the side of the end face of the 
lubricant held at the tip side radial bearing section in said 1st gap limb It has an interface by the side of the tip 
of the lubricant held at the end face side radial bearing section in said 2nd gap limb. Near pars intermedia and 
the exterior of the 1st gap limb and the 2nd gap limb in the direction gap limb of the diameter of middle It has 



3/17 ^— v 

BEST AVAILABLE COPY 



file://C:¥Documents%20and%20Settings¥CPU-02¥My%20Documents¥JPOEn¥JP-A-H11-264409.ht.. 2006/07/27 



JP-A-H 11 -264409 f)rA T 4/17 ^—S? 

BEST AVAILABLE Co? 

the air hole which is open for free passage af least at the time of rotation of a rotation sleeve object in said 
fixed axis. Near the boundary section with the 1st gap limb, the end face side of the tip side radial bearing 
section in the peripheral face of a shank Dynamic pressure liquid bearing equipment according to claim 1 t 2, or 3 
equipped with the air hole which has the end face side circular slot of the hoop direction of method opening of 
the outside of the direction of a path, and opens the end face side circular slot and exterior for free passage at 
least at the time of rotation of a rotation sleeve object in said fixed axis. 

[Claim 5] A rotation sleeve object has the annular thrust slot of method opening of the inside of the direction of 
a path attached outside a thrust section. The part which the field by the side of the end face of the thrust slot 
and the field by the side of a tip are made into a rotation thrust side, respectively, and the field by the side of 
the tip of a thrust section and the rotation thrust side by the side of a tip face, It has the thrust bearing section 
into both parts which the field by the side of the end face of a thrust section and the rotation thrust side by the 
side of a end face face. The lubricant of the tip side thrust bearing section and the end face side thrust bearing 
section It continues through the part between the periphery end face of a thrust section, and the periphery 
section of a thrust slot. It has the dynamic pressure developmental mechanics which produces the pressure 
distribution which the lubricant in each thrust-bearing section moves to each thrust-bearing section by the side 
of a tip and a end face from an inner circumference side with rotation of a rotation sleeve object to a periphery 
side. Have the tip interface of a lubricant in the method of the inside of the direction of a path of the tip side 
thrust bearing section, and it sets at the periphery end face of a thrust section, and a list into the part by the 
side of the inner circumference of the thrust bearing section by the side of a tip and a end face among the field 
by the side of the tip of a thrust section, and the field by the side of a end face. Dynamic pressure liquid bearing 
equipment according to claim 1, 2, 3, or 4 which has the lubricant circuit which carries out opening into the 
lubricant with which the gap of a thrust slot and a thrust section was filled up, respectively in thrust circles. 
[Claim 6] The motor which is equipped with dynamic pressure liquid bearing equipment according to claim 1, 2, 3 f 
4, or 5, and a rotation sleeve object rotates as Rota. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The motor equipped with the dynamic pressure liquid bearing equipment with which it 
comes to support a rotation sleeve object free [ rotation ] through a lubricant to the fixed axis which comes to 
have the thrust section which jutted this invention out of the shank, and its dynamic pressure liquid bearing 
equipment, While inconvenient generating that the lack of a lubricant arises about either the thrust-bearing 
section or the radial bearing section, and equipment forms a short life especially is prevented It is related with 
the motor equipped with the dynamic pressure liquid bearing equipment prevented and its dynamic pressure 
liquid bearing equipment that the amount of the lubricant which the lubricant held at the thrust-bearing section 
moves to the radial bearing section superfluously, and carries out the lubrication of the thrust-bearing section 
becomes [ too little ]. 
[0002] 

[Description of the Prior Art] Drawing 4 is a sectional view about the conventional example of the spindle motor 
(motor) equipped with the dynamic pressure liquid bearing equipment with which the rotation sleeve object d as 
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Rota was supported free [ rotatioh ] through the lubricating oil e (lubricant) to the fixed axis c of the vertical 
direction which has thrust Itabe b who jutted out of Shank a for a hard disk drive. 

[0003] The lower limit section (end face section) is being fixed to Base f, and the upper limit section (point) is 
fixed to the lid of hard disk drive etc. for the fixed axis c. Among the shanks a of the fixed axis c, from thrust 
Itabe b, the sleeve section d1 of the rotation sleeve object d carries out sleeve fitting at the part by the side of 
a end face, and opening of the annular thrust slot g is carried out to the method of the inside of the direction of 
a path, and it is attaching it outside thrust Itabe b. 

[0004] In the spindle motor equipped with such conventional dynamic pressure liquid bearing equipment The 
lubricating oil e of the thrust bearing section k formed in the gap of thrust Itabe b and the thrust slot g When the 
lubricating oil e of the radial bearing section i formed in the gap of the sleeve section d1 and Shank a is 
continuing, at the time of rotation of the rotation sleeve object d according to factors, such as tolerance, 
assembly, and heat deformation If the lubricating oil e of the radial bearing section i moves downward (end face 
sense), since both the lubricating oils e of the thrust bearing section k which follows it will move If movement 
magnitude becomes large, the lubricating oils e of the thrust bearing section k will run short, and un-arranging 
[ that rotation precision falls or bearing equipment, i.e., a spindle motor, forms a short life ] occurs. 
[0005] On the other hand, it has the annular gas part m in the inner circumference section among the gaps of 
the field by the side of thrust Itabe's b end face, and the field by the side of the end face of the thrust slot g. If 
lubricating oils e decrease in number according to evaporation, omission by the impact, etc. to one of bearings 
when the lubricating oil e of the thrust-bearing section k and the lubricating oil e of the radial bearing section i 
have dissociated Un-arranging [ that rotation precision falls with the lack of a lubricating oil produced in bearing 
of one of these, or the whole whole bearing equipment, i.e., a spindle motor, forms a short life ] occurs. 
[0006] Moreover, at the time of rotation of the rotation sleeve object d, according to factors, such as tolerance, 
assembly, and heat deformation, when the lubricating oil e of the radial bearing section i moves upward (tip 
sense) too much, that the lubricating oils e of the radial bearing section i run short may arise. 
[0007] Furthermore, at the time of rotation of the rotation sleeve object d, air bubbles tend to collect near the 
periphery section of the gap of the thrust slot g and thrust Itabe b, and, as for the air bubbles, ** is also hard to 
be released outside. Such air bubbles also become the cause of expanding with heat and making a lubricating oil 
e leaking to the exterior. 

[0008] This invention is performed in view of the above troubles which consisted in the conventional technique. 
The 1st purpose While inconvenient generating that the lack of a lubricant arises about either the thrust-bearing 
section or the radial bearing section, and equipment forms a short life is prevented It is that the amount of the 
lubricant with which the lubricant held at the thrust-bearing section moves to the radial bearing section 
superfluously, and carries out the lubrication of the thrust-bearing section at the time of rotation of a rotation 
sleeve object becomes [ too little ] to offer the dynamic pressure liquid bearing equipment and the motor which 
are prevented. 

[0009] Moreover, the movement magnitude by the side of the tip of the lubricant of the radial bearing section by 
the lubricant migration pressure of the tip sense at the time of rotation of a rotation sleeve object is stopped, 
and the 2nd purpose is to offer the dynamic pressure liquid bearing equipment and the motor with which the lack 
of a lubricant of the radial bearing section is prevented. 

[0010] Furthermore, the 3rd purpose is to offer the dynamic pressure liquid bearing equipment and the motor 
which can release the air bubbles near the periphery section of the gap of a thrust slot and thrust Itabe to the 
exterior. 
[0011] 

[Means for Solving the Problem] (1) The sleeve section in which the dynamic pressure liquid bearing equipment 
of this invention carried out sleeve fitting from a shank and its shank among [ thrust section ] said shanks at the 
part by the side of a end face to the fixed axis which comes to have the thrust section jutted out to the method 
of the outside of the direction of a path, The rotation sleeve object which comes to have the rotation thrust side 
which faces the direction end face side of an axial center in the field by the side of the end face of said thrust 
section In the thrust bearing section which the radial bearing section which a shank and the sleeve section 
mainly face, and a rotation thrust side and a thrust section face through the lubricant with which the gap of said 
fixed axis and a rotation sleeve object was filled up To the inner circumference side of the end face side thrust 
bearing section which is dynamic pressure liquid bearing equipment which it comes to support free [ rotation ], 
and it has into the part which the field and rotation thrust side by the side of the end face of said thrust section 
face It has the direction gap limb of a end face side shaft alignment with the larger direction gap of an axial 
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center of the field by the srde of Uhe end face of a thrust section, and a rotation thrust side than said end face 
side thrust bearing section. The inner circumference section of the lubricant with which the lubricant with which 
the direction gap of an axial center was narrow with the lubricant to extent with which a lubricant may be held 
with surface tension, and was held at a part of the direction gap limb of a end face side shaft alignment at it was 
held at the end face side thrust bearing section, It has the communication way which may continue between a 
shank and the point of the lubricant held in the gap of the sleeve section. The inner circumference section is a 
gas part at least among parts other than said communication way of said direction gap limb of a end face side 
shaft alignment. When the lubricant which it has the spiracle which opens the gas part and exterior for free 
passage in a fixed axis, it is held at the radial bearing section, and a tip side faces the direction gap limb of a end 
face side shaft alignment moves to the end face sense, it is characterized by continuation of the lubricant by the 
communication way breaking off (claim 1). 

[0012] The shank and thrust section which constitute a fixed axis may be formed in one, and may come to join 
the components of another object together. 

[0013] In the thrust-bearing section and the radial bearing section, it is desirable to have a slot for dynamic 
pressure generating, respectively. 

[0014] The radial bearing section (when having separated in the tip side radial bearing section and the end face 
side radial bearing section, it is the tip side radial bearing section) can be designed so that imbalance to which 
the dynamic pressure of a lubricant becomes high may be produced and made tip approach a little with 
tolerance-zone extent 

[0015] As a lubricant, various lubricating oils, such as spindle oil, can be used, for example. 
[0016] As for the inner circumference section at least, it is desirable that it is [ of the direction gap limb of a 
end face side shaft alignment ] large to extent to which the direction gap of an axial center of the field by the 
side of the end face of a thrust section and a rotation thrust side cannot hold a lubricant for a lubricant with 
surface tension among both. 

[0017] A communication way for example, to a part of direction gap limb of a end face side shaft alignment to 
one field of the field by the side of the end face of a thrust section, and a rotation thrust side, or both fields It 
can prepare in the field by the side of the end face of a thrust section preferably by forming the height (for 
example, almost protruding line section of the direction of a path) which projects in the direction of an axial 
center and makes the double-sided direction gap of an axial center narrower than other parts of the direction 
gap limb of a end face side shaft alignment and which continues in the direction of a path mostly. This height can 
be prepared in one [ said ] field, between the fields of another side can be made into a communication way, and 
also the height which faces in the direction of an axial center can be prepared in the field of said both, and 
between both heights can also be made into a connection way. The number of the communication ways which go 
to the method of the inside of the direction of a path from the end face side thrust bearing section one, and two 
or more are sufficient as them. 

[0018] Between the inner circumference section of the lubricant held at the end face side thrust-bearing 
section, and shanks and the points of the lubricant held in the gap of the sleeve section continues with the 
lubricant held on the communication way. When it sets they to be [ any of the end face side thrust-bearing 
section and the radial bearing section ] and lubricants decrease in number according to evaporation, omission by 
the impact, etc., a lubricant is supplied from bearing of another side through a communication way to bearing to 
which lubricants decreased in number. Therefore, inconvenient generating that the lack of a lubricant arises only 
about one bearing, and equipment forms a short life is prevented. 

[0019] The pressure which moves to the end face sense occurs in the lubricant which it is held according to 
factors, such as tolerance, assembly, and heat deformation, in the gap of a shank and the sleeve section at the 
time of rotation of a rotation sleeve object, and a tip side faces the direction gap limb of a end face side shaft 
alignment, and the lubricant can move to the end face sense. In that case, when a end face sense migration 
pressure exceeds a limit, it will act each other with a centrifugal force, surface tension, etc. to a lubricant in a 
communication way, and continuation of the lubricant by the communication way between the inner 
circumference section of the lubricant held at the end face side thrust-bearing section, and a shank and the 
point of the lubricant held in the gap of the sleeve section will break off. It prevents the amount of the lubricant 
which the lubricant held at the end face side thrust-bearing section moves to the radial bearing section 
superfluously by that cause, and carries out the lubrication of the end face side thrust-bearing section becoming 
[ too little ]. Moreover, if a lubricant breaks off in this way and a gas is introduced into the radial bearing section 
from a tip side, since the lubricant migration pressure of the end face sense will decrease by that cause and it 
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will come to balance, the migration by the side of the end face of a lubricant is suppressed. 

[0020] while the end face sense migration pressure to the lubricant held in the gap of the above shanks and the 
sleeve section rotates — or if a rotation halt is solved, continuation of the lubricant by the communication way 
between the inner circumference section of the lubricant held at the end face side thrust-bearing section, and a 
shank and the point of the lubricant held in the gap of the sleeve section may be recovered. 
[0021] Gaseous migration arises through a spiracle with expansion or contraction of the direction gap limb of a 
end face side shaft alignment of a gas part. 

[0022] As for a spiracle, it is desirable that it shall be the cross-section size to extent prevented with large 
being held with surface tension (capillarity) in a spiracle after the lubricant has blockaded the interior of the 
spiracle, in this case, migration of the gas which led the spiracle since it prevented holding a lubricant in a 
spiracle with surface tension where the interior of a spiracle is blockaded — certainty — the release to the 
exterior which passes spiracles, such as air bubbles which it was highly carried out and were mixed in the 
lubricant, — certainty — it may be carried out highly. 

[0023] In addition, this dynamic pressure liquid bearing equipment shall have the tip side circular slot of the hoop 
direction of method opening of the outside of the direction of a path into the hoop direction part in which the 
above-mentioned communication way of the location which faces the point of the sleeve section in the 
peripheral face of a shank does not exist. 

[0024] It prevents the lubricant with which the tip side interface of the lubricant held at the radial bearing 
section was located with surface tension, and was held in the radial bearing section in that hoop direction part at 
the direction gap limb of the diameter of circular of the hoop direction formed between the inner skin of this tip 
side circular slot and the sleeve section flowing into the gap of the field by the side of the end face of a thrust 
section, and a rotation thrust side. 

[0025] The pressure which moves to the lubricant which it is held according to factors, such as tolerance, 
assembly, and heat deformation, in the gap of a shank and the sleeve section at the time of rotation of a rotation 
sleeve object, and a tip side faces the direction gap limb of a end face side shaft alignment at the end face 
sense occurs. Since a gas is easy to be introduced into the radial bearing section from a tip side through the 
direction gap limb of the diameter of circular of the aforementioned hoop direction when the end face sense 
migration pressure exceeds a limit and continuation of the lubricant by the communication way breaks off, the 
migration by the side of the end face of a lubricant is suppressed more certainly. 

[0026] Moreover, a rotation sleeve object has the annular thrust slot of method opening of the inside of the 
direction of a path which attaches this dynamic pressure liquid bearing equipment outside a thrust section (for 
example, annular thrust Itabe). The part which the field by the side of the end face of a thrust slot and the field 
by the side of a tip are made into a rotation thrust side, respectively, and the field by the side of the tip of a 
thrust section and the rotation thrust side by the side of a tip face, It shall have the thrust bearing section into 
both parts which the field by the side of the end face of a thrust section and the rotation thrust side by the side 
of a end face face. In that case, the lubricant of the tip side thrust bearing section and the end face side thrust 
bearing section shall continue through the lubricant between the periphery of a thrust section, and the periphery 
of a thrust slot. Moreover, it shall have the tip interface of a lubricant, this tip interface shall turn to the method 
of the inside of the direction of a path, it shall have the end face interface of a lubricant in the end face side of 
the radial bearing section, and this end face interface shall fix the both ends of a fixed axis to the method of the 
inside of the direction of a path of the tip side thrust bearing section toward a end face side at this time. 
[0027] The dynamic pressure liquid bearing equipment of this invention can be used for a various machines 
instrument besides a motor. 

(1-1) (1) As for dynamic pressure liquid bearing equipment, the interface of the method of the inside of the 
direction of a path of the lubricant with which the direction gap of an axial center is gradually expanded, and the 
direction gap limb of a end face side shaft alignment was held in the end face side thrust bearing section toward 
the method of the inside of the direction of a path at this direction gap limb of a end face side shaft alignment 
shall be located (claim 2). 

[0028] in this case, the lubricant located in the direction gap limb of a end face side shaft alignment — surface 
tension — the method, i.e., the end face side thrust bearing section, side of the outside of the direction of a 
path — certainty — it can draw near highly and prevents a lubricant separating into the end face side thrust 
bearing section and an inner circumference side in the direction gap limb of a end face side shaft alignment. 
(2) (1) Or (1-1) Dynamic pressure liquid bearing equipment The height from which the above-mentioned 
communication way is established in the field by the side of the end face of a thrust section, and projects in the 
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end face sense and which Continues in the direction of a path mostly, It is desirable to have the slit section 
which is formed between rotation thrust sides, carries out opening to both hoop direction and the direction end 
face sense of an axial center in the direction toe of a path of the height, and can hold a lubricant with surface 
tension (claim 3). 

[0029] The slit section can be made into the shape of a wedge which for example, the direction gap of a path 
expands gradually toward end face opening. 

[0030] The pressure which moves to the lubricant which it is held according to factors, such as tolerance, 
assembly, and heat deformation, in the gap of a shank and the sleeve section at the time of rotation of a rotation 
sleeve object, and a tip side faces the direction gap limb of a end face side shaft alignment at the end face 
sense occurs. When the lubricant moves to the end face sense, in the slit section, it is easy to start the way 
piece of continuation of the lubricant by the communication way between the inner circumference section of the 
lubricant held at the end face side thrust-bearing section, and a shank and the point of the lubricant held in the 
gap of the sleeve section. Therefore, it is protected more certainly [ that the amount of the lubricant which the 
lubricant held at the end face side thrust-bearing section moves to the radial bearing section superfluously, and 
carries out the lubrication of the end face side thrust-bearing section becomes / too little ]. 
(3) (1) ** (1-1) Or (2) Dynamic pressure liquid bearing equipment The tip side radial bearing section to which the 
tip side approached the gap of the field by the side of the end face of a thrust section, and a rotation thrust side 
as the radial bearing section, It has the end face side radial bearing section located in a end face side rather 
than the tip side radial bearing section. Between said tip side radial bearing section and the end face side radial 
bearing section It has the direction gap limb of the diameter of middle with the larger direction gap of a path of 
the peripheral face of a shank, and the inner skin of the sleeve section than both the radial bearing section. The 
direction gap limb of the diameter of middle The 1st gap limb which the direction gap of a path expands gradually 
toward a end face side from said tip side radial bearing section, While having the 2nd gap limb which the direction 
gap of a path expands gradually toward a tip side from said end face side radial bearing section and having an 
interface by the side of the end face of the lubricant held at the tip side radial bearing section in said 1st gap 
limb It has an interface by the side of the tip of the lubricant held at the end face side radial bearing section in 
said 2nd gap limb. It shall have the air hole which opens near pars intermedia and the exterior of the 1st gap limb 
and the 2nd gap limb in the direction gap limb of the diameter of middle for free passage at least at the time of 
rotation of a rotation sleeve object in said fixed axis. 

[0031] The 1st gap limb and the 2nd gap limb in the direction gap limb of the diameter of middle do not require 
not necessarily adjoining. For example, the direction gap of a path may have the fixed part between the 1st gap 
limb and the 2nd gap limb. 

[0032] When the peripheral face of a shank reduces the diameter gradually toward a end face side' and a tip side, 
respectively, as for the 1st gap limb and the 2nd gap limb in the direction gap limb of the diameter of middle, it is 
desirable that the direction gap of a path shall be expanded gradually. 

[0033] A lubricant is stored by the 1st gap limb and the 2nd gap limb. In the tip side radial bearing section or the 
thrust-bearing section, in the end face side radial bearing section, when lubricants decrease in number according 
to evaporation, omission by the impact, etc., the lubricant with which the lubricant stored by the 1st gap limb 
was stored in the 2nd gap limb by the tip side radial bearing section is supplied to the end face side radial 
bearing section, respectively. A gas is introduced into the direction gap limb of the diameter of middle through an 
air hole with supply of a lubricant. 

[0034] Moreover, an expanded part of the air bubbles by excessive air bubbles, a temperature rise, an 
atmospheric-pressure fall, etc. which were mixed in the lubricant etc. may be released to the passage exterior in 
an air hole. 

[0035] As for this air hole, it is desirable that being held with surface tension (capillarity) in an air hole after the 
lubricant has blockaded the interior of that air hole shall be the cross-section size prevented, in this case — 
since it prevents holding a lubricant in an air hole with surface tension where the interior of an air hole is 
blockaded — gaseous installation — certainty — the air bubbles which it was highly carried out and were mixed 
in the lubricant — an air hole — leading — certainty — it may be released outside highly. 

[0036] The number of openings to the number, the direction gap limb of the diameter of middle, or the exterior of 
an air hole is 1 or 2, respectively. It can consider as the above. 

(3-1) (3) Dynamic pressure liquid bearing equipment It has the direction gap limb of the diameter of a end face 
which the direction gap of a path between a shank and the sleeve section expands to the end face side of the 
end face side radial bearing section gradually toward a end face side. The end face interface at the time of the 
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nonrotation of the lubricant held tft the end face side radial bearing section shall be located in this direction gap 
limb of the diameter of a end face. Furthermore, have the interface retracting mechanism drawn in rotation of a 
rotation sleeve object with this end face interface to a tip side, and external opening of the above-mentioned air 
hole is located near the boundary section of the end face side radial bearing section and the direction gap limb 
of the diameter of a end face. It is desirable that shall carry out opening into a lubricant at the time of 
nonrotation, and it shall be well-informed about the open air at the time of rotation of a rotation sleeve object 
[0037] If a rotation sleeve object rotates, a centrifugal force will act on the lubricant with which the gap of a 
fixed axis and a rotation sleeve object was filled up. Therefore, the lubricant currently held with surface tension 
so that a end face interface might be located in the direction gap limb of the diameter of a end face at the time 
of nonrotation will be in the condition of being easy to dissipate by [ which ooze to a end face side further 
according to an operation of said centrifugal force, or leaks out ] depending especially or dropping out by the 
impact. However, since the end face interface of a lubricant is drawn in a tip side by the interface retracting 
mechanism from the location at the time of nonrotation with rotation of a rotation sleeve object, it is hard 
coming to generate dissipation by exudation or exsorption of the lubricant by operation of a centrifugal force, or 
dissipation by dropping out by the impact 

[0038] The above-mentioned interface retracting mechanism establishes a dynamic pressure generating slot in 
the end face side radial bearing section, and the dynamic pressure generated in a lubricant by the dynamic 
pressure generating slot with rotation of a rotation sleeve object shall incline toward the tip side approach in the 
end face side radial bearing section, and shall become high. For that purpose, the structure where eccentricity of 
the dynamic pressure generating slot was carried out to the direction tip approach of an axial center for 
example, in the end face side radial bearing section can be adopted. In addition, as a dynamic pressure 
generating slot of a dynamic pressure generating slot a herringbone slot etc. can be used, for example. 
Moreover, a dynamic pressure generating slot can be established in both a shank, and sleeve both [ either or ]. 
[0039] External opening of the air hole to which one opening is located near [ in the direction gap limb of the 
diameter of middle ] the pars intermedia of the 1st gap limb and the 2nd gap limb is located near the boundary 
section of the end face side radial bearing section and the direction gap limb of the diameter of a end face, a end 
face interface is drawn in a end face side radial bearing section side by the interface retracting mechanism at 
the time of rotation of a rotation sleeve object, and opening of said external opening is carried out to the open 
air. 

[0040] Since it is drawn in a end face side radial bearing section side by the interface retracting mechanism at 
the time of rotation of a rotation sleeve object and external opening of an air hole carries out opening into a 
lubricant at the time of nonrotation when the lubricant held at the tip side radial bearing section or the end face 
side radial bearing section may ooze to external opening of an air hole through an air-hole inside, it prevents a 
lubricant exuding to the exterior further anyway. 

(3-2) (3) Or (3-1) Dynamic pressure liquid bearing equipment Near the boundary section with the 1st gap limb, 
the end face side of the tip side radial bearing section in the peripheral face of a shank It is desirable to have 
the air hole which has the end face side circular slot of the hoop direction of method opening of the outside of 
the direction of a path, and opens the end face side circular slot and exterior for free passage at least at the 
time of rotation of a rotation sleeve object in said fixed axis (claim 4). 

[0041] This air hole is (3). You may have an air hole and a public area. The cross-section size with a desirable air 
hole is (3). It is as having described. 

[0042] The end face side circular slot and the exterior of the hoop direction which it has near the boundary 
section with the 1st gap limb are open for free passage at least with an air hole at the time of rotation of a 
rotation sleeve object the end face side of the tip side radial bearing section in the peripheral face of a shank. 
Therefore, when the pressure which a lubricant moves to the tip sense occurs and the lubricant moves to the 
tip sense according to factors, such as tolerance, assembly, and heat deformation, in the tip side radial bearing 
section at the time of rotation of a rotation sleeve object, a gas is introduced into tip side radial bearing circles 
from a end face side through an air hole and a end face side circular slot, since the movement magnitude of a 
lubricant is comparatively alike, and is introduced into the interior of the tip side radial bearing section in a small 
phase, the lubricant migration pressure of the tip sense decreases by that cause and this gas comes to balance, 
the movement magnitude by the side of the tip of a lubricant is comparatively alike, and is stopped small. 
(4) (1) (1-1) (2) (3) Or (3-1) Dynamic pressure liquid bearing equipment A rotation sleeve object has the annular 
thrust slot of method opening of the inside of the direction of a path attached outside a thrust section. The part 
which the field by the side of the end face of the thrust slot and the field by the side of a tip are made into a 
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rotation thrust side, respectively, &nd the field by the side of the tip of a thrust section and the rotation thrust 
side by the side of a tip face, It has the thrust bearing section into both parts which the field by the side of the 
end face of a thrust section and the rotation thrust side by the side of a end face face. The lubricant of the tip 
side thrust bearing section and the end face side thrust bearing section It continues through the part between 
the periphery end face of a thrust section, and the periphery section of a thrust slot It has the dynamic 
pressure developmental mechanics which produces the pressure distribution which the lubricant in each thrust- 
bearing section moves to each thrust-bearing section by the side of a tip and a end face from an inner 
circumference side with rotation of a rotation sleeve object to a periphery side. Have the tip interface of a 
lubricant in the method of the inside of the direction of a path of the tip side thrust bearing section, and it sets 
at the periphery end face of a thrust section, and a list into the part by the side of the inner circumference of 
the thrust bearing section by the side of a tip and a end face among the field by the side of the tip of a thrust 
' section, and the field by the side of a end face. It shall have the lubricant circuit which carries out opening into 
the lubricant with which the gap of a thrust slot and a thrust section was filled up, respectively in thrust circles 
(claim 5). 

[0043] The above-mentioned dynamic pressure developmental mechanics establishes a dynamic pressure 
generating slot in the thrust-bearing section by the side of a tip and a end face, respectively, and the dynamic 
pressure generated in a lubricant by the dynamic pressure generating slot with rotation of a rotation sleeve 
object shall incline toward the periphery side in the thrust-bearing section by the side of the tip and a end face, 
and shall become high. For that purpose, when a herringbone slot is used, for example as a dynamic pressure 
generating slot of a dynamic pressure generating slot, the structure where eccentricity of the core of the 
dynamic pressure generating slot was carried out to the periphery side in the thrust bearing section can be 
adopted. Moreover, a dynamic pressure generating slot can be established in both a thrust section, and thrust 
both [ either or ]. 

[0044] If a rotation sleeve object rotates, the lubricant in each thrust bearing section will move to a periphery 
side from an inner circumference side, and, subsequently it will flow and circulate [ from the periphery end face 
of a thrust section ] through it through the lubricant circuit of thrust circles into the part by the side of the 
inner circumference of the thrust bearing section by the side of a tip and a end face among the field by the side 
of the tip of a thrust section, and the field by the side of a end face. Thus, when a lubricant circulates, the air 
bubbles in the lubricant with which the gap of a thrust slot and a thrust section was filled up, especially the air 
bubbles by the side of the periphery of the thrust bearing section are released from the interface of the 
lubricant located in the method of the inside of the direction of a path of the tip side thrust bearing section by 
the open air. 

[0045] A lubricant circuit can be made into 1 or 2 or more. 

[0046] To the periphery end face of a thrust section, it is desirable that shall have the introductory slot of the 
hoop direction of method opening of the outside of the direction of a path, and opening of a lubricant circuit shall 
be located in the introductory slot It is for a lubricant to make it be easy to be introduced into opening of a 
lubricant circuit with air bubbles. Although an introductory slot shall be crossed to the perimeter, you may have 
it partially in a hoop direction. 

(5) the motor of this invention — the above (1) (2) (3) ** (3-1) Or (4) It has dynamic pressure liquid bearing 
equipment, and a rotation sleeve object rotates as Rota (claim 6). 

[0047] A motor can be used for this motor as various motors besides the spindle motor for driving record media 
including optical disks, such as magnetic disks, such as a hard disk, a magneto-optic disk, CD-ROM, CD-R, CD- 
RW, and DVD, especially a disc-like record medium. 
[0048] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained referring to drawing 1 
thru/or drawing 3 . 

[0049] The lower part perspective view of a rotation thrust plate [ in / in the sectional view of the spindle motor 
for the hard disk drive whose drawing 1 was equipped with the dynamic pressure liquid bearing equipment as an 
example of the gestalt of operation of this invention (motor), and drawing 2 / the dynamic pressure liquid bearing 
equipment of the spindle motor ], and drawing 3 are the enlarged drawings near the right-hand side section of 
the rotation thrust plate in drawing 1 . However, the rotation thrust plate in drawing 1 and its periphery 
correspond to the I-O-I line in drawing 2 . 

[0050] By carrying out fitting immobilization of the lower limit section (end face section) of the fixed axis 12 at 
the fitting hole of the base 10 of a spindle motor, set-up immobilization of the fixed axis 12 is carried out The 
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supporter 13 holding the stator ccfre 16 around which the stator coil 14 was wound is being fixed to the 
periphery side of the fixed axis 12 in a base 10 top. 

[0051] The fixed axis 12 comes to have annular tabular fixed thrust plate 12b (thrust Itabe) by which outer fitting 
immobilization was carried out in the shape of the same axle in the upper part of fixed shank material 12a 
(shank) and fixed shank material 12a of the vertical direction. Outer fitting of the rotation sleeve object 18 which 
consists of rotor hub 18a and rotation thrust plate 18b is carried out to the fixed axis 12. 
[0052] Outer fitting maintenance of the hard disk is carried out at the periphery section of the shape of a 
cylinder side of rotor hub 18a. rotor hub 18a — the bottom half section makes the shape of a double pipe of the 
sleeve section 18a1 by the side of inner circumference, and the Rota magnet attaching part 18a2 by the side of 
a periphery mostly. The sleeve section 18a1 is carrying out sleeve fitting among fixed shank material 12a at the 
part between fixed thrust plate 12b and a base 10. Sequential diameter expansion of the upper bore of the 
sleeve section 18a1 is carried out toward the upper part (tip side) to the Nakauchi diameter 18a3 and the Ochi 
diameter 18a4. By carrying out inner fitting immobilization of the rotation thrust plate 18b at the lower limit 
section of this Ochi diameter 18a4, the annular thrust slot 20 of method opening of the inside of the direction of 
a path is formed at the inner circumference side of the Nakauchi diameter 18a3, and this thrust slot 20 is being 
attached outside fixed thrust plate 12b. Inner fitting immobilization of the annular tabular seal member 22 is 
carried out at the rotation thrust plate 18b bottom in the Ochi diameter 18a4. 

[0053] Since the lower limit section can be fixed to a base 10 and it can fix the upper limit section of fixed shank 
material 12a to the lid (not shown) of hard disk drive etc., the fixed axis 12 can realize stable rotation of the 
rotation sleeve object 18. 

[0054] Inner fitting immobilization of cylindrical Rota York 24 made from a ferromagnetic ingredient is carried 
out, inner fitting immobilization of the cylinderHike Rota magnet 26 is carried out in the cylindrical Rota York 24, 
a stator core 16 and the direction opening of a path are separated in the Rota magnet attaching part 18a2 of 
rotor hub 18a, and it is faced. Rota consists of the rotation sleeve object 18, cylindrical Rota York 24, and a 
Rota magnet 26. 

[0055] The part which faces the lower limit section of the sleeve section 18a1 among the periphery sections of 
fixed shank material 12a goes caudad, the diameter of it is reduced in the shape of a taper, and the direction gap 
limb 28 of the diameter of a lower limit (end face) which the gap between the inner skin of the sleeve section 
18a1 goes caudad, and expands gradually by this is formed. Oil-repellent processing of spreading of an oil 
repellent agent etc. is performed to the lower limit section of the inner skin of the sleeve section 18a1. 
[0056] The bottom inner circumference flank of the top side of the thrust slot 20 inclines upward toward the 
inner direction, and the direction gap limb 29 of a top (tip side) axial center which a gap expands gradually is 
formed between the top faces of fixed thrust plate 12b. The annular space section 31 to which the gap was 
expanded is further formed in the direction of an axial center, and the direction of a path at the inner 
circumference side of the direction gap limb 29 of a top axial center of the annular crevice of the inner skin of 
rotation thrust plate 18b which faces the peripheral face of fixed shank material 12a, and it. Oil-repellent 
processing of spreading of an oil repellent agent etc. is performed to the peripheral face of fixed shank material 
12a which separates the inner skin of rotation thrust plate 18b, and the comparatively narrow opening of it and 
the direction of a path, and faces [ above the annular space section 31 ]. 

[0057] Moreover, the annular lubricating oil prehension slot 30 of method opening of the inside of the direction of 
a path is formed between the seal member 22 and rotation thrust plate 18b, and oil-repellent processing of 
spreading of an oil repellent agent etc. is performed to the peripheral face of fixed shank material 12a which 
separates the inner skin of the seal member 22, and the comparatively narrow opening (for example, 50 
micrometers) of it and the direction of a path, and faces. 

[0058] The bottom inner circumference flank 12b1 of fixed thrust plate 12b inclines upward toward the inner 
direction, and the direction gap limb 32 of a bottom (end face side) axial center which a gap expands gradually is 
formed between the bottom sides of the thrust slot 20. 

[0059] It has the communication protruding line section 34 of the direction of a path, respectively in two in the 
bottom inner circumference flank 12b1 of fixed thrust plate 12b which separated the central angle 180 degrees. 
The inferior surface of tongue of the communication protruding line section 34 is parallel to the bottom periphery 
flank 12b2 of fixed thrust plate 12b, and the both-sides side of a hoop direction is extended a little toward the 
upper part The inner end face of the communication protruding line section 34 has the slit section 36 in which 
the direction gap of a path goes caudad, is gradually expanded, and makes the shape of a wedge between the 
peripheral faces of fixed shank material 12a by going caudad from the inner circumference edge of the bottom 
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inner circumference flank 12b1, arid inclining Fn the method of the outside of the direction of a path. Between the 
bottom sides of the communication protruding line section 34 and the thrust slot 20, the communication way 37 
of the direction of a path is formed. 

[0060] The ring bone slot 38 (slots for dynamic pressure generating other than a ring bone slot can also be 
used.) is established in the top face and inferior surface of tongue of fixed thrust plate 12b to those for dynamic 
pressure generating, respectively. The top (tip side) thrust bearing section 40 and the bottom (end face side) 
thrust bearing section 42 are constituted between the top side (inferior surface of tongue of rotation thrust 
plate 18b) of the thrust slot 20, and the bottom side of the thrust slot 20, respectively. 
[0061] The need part of the gap of the fixed axis 12 and the rotation sleeve object 18 is filled up with the 
lubricating oil 44. The top interface and bottom interface of a lubricating oil 44 with which the thrust slot 20 and 
the gap of fixed thrust plate 12b were filled up turn to the method of the inside of the direction of a path in the 
direction gap limb 29 of a top axial center, and the direction gap limb 32 of a bottom axial center, respectively, 
the lubricating oil 44 located in the direction gap limb 32 of a bottom axial center since a gap expands gradually 
the direction gap limb 32 of a bottom axial center toward the inner direction — surface tension — the method 
42, i.e., the bottom thrust bearing section, side of the outside of the direction of a path — certainty — it can 
draw near highly and prevents a lubricating oil 44 separating into the bottom thrust bearing section 42 and an 
inner circumference side in the direction gap limb 32 of a bottom axial center. 

[0062] Parts other than communication way 37 are the gas parts 46 among the inner circumference sections of 
the direction gap limb 32 of a bottom axial center. Between the bottom sides of the communication way 37, i.e., 
the communication protruding line section 34 and the thrust slot 20, the upper limit section of the lubricating oil 
44 to which the lubricating oil 44 was held surface tension, and was held by this in the gap of fixed shank 
material 12a and the sleeve section 18a1, and the inner circumference section of the lubricating oil 44 held at 
the bottom thrust bearing section 42 continue. 

[0063] It passes, the ring bone slot 38 is formed so that the core of the dynamic pressure may carry out 
eccentricity to the periphery side in the upper thrust bearing section 40 and the bottom thrust bearing section 
42, and the pressure distribution which the lubricating oil 44 in the vertical thrust bearing section 40-42 moves 
to a periphery side from an inner circumference side with rotation of the rotation sleeve object 18 are produced. 

[0064] It has direction slot of axial center 48a which forms a spiracle 48 in two places which separated the 
central angle from the communication protruding line section 34 in the inner skin of fixed thrust plate 12b 90 
degrees between the peripheral faces of fixed shank material 12a. A spiracle 48 opens the gas part 46 and the 
exterior for free passage through a gap with the peripheral face of fixed shank material 12a, the inner skin of 
rotation thrust plate 18b, and the inner skin of the seal member 22 in annular space section 31 list. 
[0065] It has the lubricating oil circuit 50 which carries out opening into the lubricating oil 44 with which the 
periphery end face of fixed thrust plate 12b and the list were filled up in the thrust slot 20 and the gap of fixed 
thrust plate 12b in the part by the side of the inner circumference of the vertical thrust bearing section 40-42, 
respectively among the field of a fixed thrust plate 12b top, and the lower field in fixed thrust plate 12b. In the 
periphery end face of fixed thrust plate 12b, it has the introductory slot 52 of the shape of a cross-section 
segment of method opening of the outside of the direction of a path covering the perimeter, and opening of the 
lubricating oil circuit 50 is located in the introductory slot 52. 

[0066] If the rotation sleeve object 18 rotates, the lubricating oil 44 in the vertical thrust bearing section 40-42 
will move to a periphery side from an inner circumference side, and, subsequently it will flow and circulate [ from 
the periphery end face of fixed thrust plate 12b ] through it through the lubricating oil circuit 50 in fixed thrust 
plate 12b into the part by the side of the inner circumference of the vertical thrust bearing section 40-42 among 
the field of a fixed thrust plate 12b top, and a lower field. Thus, when a lubricating oil 44 circulates, the air 
bubbles in the lubricating oil 44 with which the thrust slot 20 and the gap of fixed thrust plate 12b were filled up, 
especially the air bubbles by the side of the periphery of the vertical thrust bearing section 40-42 are released 
from the interface of the lubricating oil 44 located in the method of the inside of the direction of a path of the 
upper thrust bearing section 40 by the open air. 

[0067] The ring bone slot 54-55 (slots for dynamic pressure generating other than a ring bone slot can also be 
used.) is established in those for dynamic pressure generating, respectively, and the upper radial bearing section 
56 and the bottom radial bearing section 58 are constituted between the peripheral faces of fixed shank material 
12a by the upper part and the lower part of inner skin of the sleeve section 18a1, respectively. Among those, the 
ring bone slot 55 has arrived at the upper part of the direction gap limb 28 of the diameter of a lower limit to 
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those for dynamic pressure generating of the'bottom radial bearing section 58, and it is established in them so 
that the core in the direction of an axial center of the dynamic pressure through which it passes and which is 
generated to a lubricating oil 44 by the ring bone slot 55 may become upper approach from the core in the 
direction of an axial center of the bottom radial bearing section 58 with rotation of the rotation sleeve object 18. 
The gap of the inner skin of the sleeve section 18a1 and the peripheral face of fixed shank material 12a is 
usually several micrometers in the vertical radial bearing section 56-58. 

[0068] It has the bottom circular slot 59 of the hoop direction which carries out opening to the quadrant 
periphery part (hoop direction part in which the communication way 37 does not exist) of the hoop direction 
centering on a spiracle 48 at the method of the outside of the direction of a path at the cross-section 
abbreviation configuration for V characters among the upper limit sections of a part which face the sleeve 
section 18a1 in fixed shank material 12a. The bottom circular slot 59 is formed more shallowly than the depth of 
the annular crevice 60. 

[0069] Fixed shank material 12a has the annular crevice 60 of the shape of a cross-section segment of method 
opening of the outside of the direction of a path between the vertical radial bearing sections 56-58 in the 
peripheral face. Between the annular crevice 60 and the peripheral face of fixed shank material 12a, the direction 
gap limb 62 of the diameter of middle is formed. The Uema spare time limb (the 1st gap limb) which the direction 
gap limb 62 of the diameter of middle goes caudad from the upper radial bearing section 56, and the direction 
gap of a path expands gradually constitutes the Johan section, and the bottom gap limb (the 2nd gap limb) which 
the direction gap of a path expands gradually toward the upper part constitutes the bottom half section from the 
bottom radial bearing section 58. 

[0070] Besides, it has an interface by the side of the lower limit of the lubricating oil 44 held in the upper radial 
bearing section 56 at the gap limb, and has an interface by the side of the upper limit of the lubricating oil 44 
held in the bottom radial bearing section 58 in a bottom gap limb. 

[0071] To the direction gap limb of the diameter of circular of the hoop direction formed between the inner skin 
of the bottom circular slot 59 and the sleeve section 18a1 Among the lubricating oils 44 held at the upper radial 
bearing section 56, the upper limit side interface of the hoop direction part corresponding to the bottom circular 
slot 59 is located with surface tension, and sets into the hoop direction part. It prevents the lubricating oil 44 
held at the upper radial bearing section 56 flowing into the direction gap limb 32 of a bottom axial center. 
[0072] Moreover, the lower limit side interface of the lubricating oil 44 held at the bottom radial bearing section 
58 is located in the direction gap limb 28 of the diameter of a lower limit. 

[0073] It has the bottom circular slot 63 of the hoop direction covering the quadrant periphery which carries out 
opening to the cross-section abbreviation configuration for V characters at the method of the outside of the 
direction of a path near the boundary section with the Uema spare time limb of the direction gap limb 62 of the 
diameter of middle the lower limit side of the upper radial bearing section 56 in the peripheral face of fixed shank 
material 12a. The bottom circular slot 63 is formed more shallowly than the depth of the annular crevice 60. 
[0074] It has the air hole 64 to which external opening 64a is located in fixed shank material 12a near the 
boundary section of the bottom radial bearing section 58 and the direction gap limb 28 of the diameter of a lower 
limit Opening of the 1st interior opening 64b of an air hole 64 is carried out near the pars intermedia of the 
Uema spare time limb in the direction gap limb 62 of the diameter of middle, and a bottom gap limb. Opening of 
the 2nd interior opening 64c of an air hole 64 is carried out to the bottom circular slot 63. 
[0075] the lower limit side interface of the lubricating oil 44 held in the bottom radial bearing section 58 at the 
time of rotation of the rotation sleeve object 18 — that of the bottom radial bearing section 58 — the ring bone 
slot 55 — the upper part of the direction gap limb 28 of the diameter of a lower limit — or it is drawn further up 
and opening of the external opening 64a of an air hole 64 is carried out to the open air. 

[0076] A lubricating oil 44 is stored by the Uema spare time limb in the direction gap limb 62 of the diameter of 
middle, and the bottom gap limb. In the upper radial bearing section 56 or the bottom radial bearing section 58, 
when lubricating oils 44 decrease in number according to evaporation, omission by the impact, etc., the 
lubricating oil 44 to which the lubricating oil 44 stored by the Uema spare time limb of the direction gap limb 62 
of the diameter of middle was stored in the bottom gap limb of the direction gap limb 62 of the diameter of 
middle by the tip side radial bearing section is supplied to the end face side radial bearing section, respectively. 
The open air is introduced into the direction gap limb 62 of the diameter of middle through an air hole 64 with 
supply of a lubricating oil 44. 

[0077] Between the inner circumference section of the lubricating oil 44 held at the bottom thrust-bearing 
section 42, and fixed shank material 12a and the points of the lubricating oil 44 held in the gap of the sleeve 
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section 18a1 continues to the lubficating oil 44 held on the communication way 37. When it sets they to be [ any 
of the bottom thrust-bearing section 42 and the upper radial bearing section 56 ] and lubricating oils 44 
decrease in number according to evaporation, omission by the impact, etc., a lubricating oil 44 is supplied from 
bearing of another side through the communication way 37 to bearing to which lubricating oils 44 decreased in 
number. Therefore, inconvenient generating that the lack of a lubricating oil arises only about one bearing, and 
equipment forms a short life is prevented. 

[0078] The upper radial bearing section 56 is designed so that imbalance to which the dynamic pressure of a 
lubricating oil 44 becomes high may be produced and made upper part approach a little with tolerance-zone 
extent. 

[0079] The pressure which moves to the lubricating oil 44 which it is held in the upper radial bearing section 56 
according to factors, such as tolerance, assembly, and heat deformation, at the time of rotation of the rotation 
sleeve object 18, and an upper limit side faces the direction gap limb 32 of a bottom axial center downward 
occurs, and the lubricating oil 44 can move downward. In that case, when a downward migration pressure 
exceeds a limit, it will act each other with a centrifugal force, surface tension, etc. to a lubricating oil 44 in the 
communication way 37, and continuation of the lubricating oil 44 by the communication way 37 between the 
inner circumference section of the lubricating oil 44 held at the bottom thrust-bearing section 42, and fixed 
shank material 12a and the point of the lubricating oil 44 held in the gap of the sleeve section 18a1 will break off. 
The slit section 36 makes easy to start the way piece of continuation of such a lubricating oil 44. 
[0080] the amount of the lubricating oil 44 which the lubricating oil 44 held at the bottom thrust-bearing section 
42 when continuation of the lubricating oil 44 by the communication way 37 broke off moves to the upper radial 
bearing section 56 superfluously, and carries out the lubrication of the bottom thrust-bearing section 42 
becomes [ too little ] — certainty — it is protected highly. Moreover, if a lubricating oil 44 breaks off in this way 
and gases, such as air, are introduced into the upper radial bearing section 56 from an upper limit side, since a 
downward lubricating oil migration pressure will decrease by that cause and it will come to balance, migration to 
the lubricating oil 44 down side is suppressed. Under the present circumstances, since a gas is easy to be 
introduced into the upper radial bearing section 56 from an upper limit side through the bottom circular slot 59, 
migration in the lower part of a lubricating oil 44 is suppressed more certainly. 

[0081] while the downward migration pressure to the lubricating oil 44 held in the gap of the above fixed shank 
material 12a and the sleeve section 1 8a 1 rotates — or, if a rotation halt is solved Continuation of the lubricating 
oil 44 by the communication way 37 between the inner circumference section of the lubricating oil 44 held at the 
bottom thrust-bearing section 42, and fixed shank material 12a and the point of the lubricating oil 44 held in the 
gap of the sleeve section 18a1 may be recovered. 

[0082] In addition, migration of gases, such as air, arises through a spiracle 48 with expansion or contraction of 
the direction gap limb 32 of a bottom axial center of a gas part 

[0083] Moreover, when the pressure which a lubricating oil 44 moves upward occurs and the lubricating oil 44 
moves upward according to factors, such as tolerance, assembly, and heat deformation, in the upper radial 
bearing section 56 at the time of rotation of the rotation sleeve object 18, a gas is introduced from a lower limit 
side in the upper radial bearing section 56 through an air hole 64 and the bottom circular slot 63. since the upper 
part movement magnitude of a lubricating oil 44 is comparatively alike, and is introduced into the upper radial 
bearing section 56 interior in a small phase, a upward lubricating oil migration pressure decreases by that cause 
and this gas comes to balance, the movement magnitude to the upper part of a lubricating oil 44 is comparatively 
alike, and is stopped small. 

[0084] Furthermore, if the rotation sleeve object 18 rotates, a centrifugal force will act on the lubricating oil 44 
with which the gap of the fixed axis 12 and the rotation sleeve object 18 was filled up. Therefore, although the 
lubricating oil 44 currently held with surface tension will be in the condition of being easy to dissipate by [ which 
ooze below further according to an operation of a centrifugal force, or leaks out ] depending especially or 
dropping out by the impact so that a lower limit interface may be located in the direction gap limb 28 of the 
diameter of a lower limit at the time of nonrotation The lower limit side interface of the lubricating oil 44 held at 
the bottom radial bearing section 58 It is hard coming to generate dissipation by the upper part of the direction 
gap limb 28 of the diameter of a lower limit, exudation of the lubricating oil 44 by operation of a centrifugal force 
s'rnce it is drawn further up, or exsorption, or dissipation by dropping out by the impact by the ring bone slot 55 
to that of the bottom radial bearing section 58. 

[0085] In addition, the vertical physical relationship in the description about the gestalt of the above operation is 
only a thing for the facilities of the explanation based on drawing, and does not limit an actual busy condition etc. 
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[0086] 

[Effect of the Invention] While inconvenient generating that the lack of a lubricant arises about either the end 
face side thrust-bearing section or the radial bearing section, and equipment forms a short life is prevented 
according to the dynamic pressure liquid bearing equipment and the motor of this invention, it prevents the 
amount of the lubricant which the lubricant held at the end face side thrust-bearing section moves to the radial 
bearing section superfluously, and carries out the lubrication of the end face side thrust-bearing section 
becoming [ too little ]. 

[0087] According to the motor equipped with the dynamic pressure liquid bearing equipment of claim 4, and it, 
the movement magnitude by the side of the tip of the lubricant of the tip side radial bearing section is small 
stopped in comparison. 

[0088] According to the motor equipped with the dynamic pressure liquid bearing equipment of claim. 5, and it, 
the air bubbles in the lubricant with which the gap of a thrust slot and a thrust section was filled up are released 
by the open air. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view about the spindle motor for a hard disk drive. 
[Drawing 2] It is the lower part perspective view of a rotation thrust plate. 

[Drawing 3] It is an enlarged drawing near the right-hand side section of the rotation thrust plate in drawing 1 . 
[Drawing 4] It is a sectional view about the conventional example of the spindle motor for a hard disk drive. 
[Description of Notations] 
12a Fixed shank material 
1 2b Fixed thrust plate 

Twelvebl Bottom inner circumference flank 
18a1 Sleeve section 
20 Thrust Slot 

34 Communication Protruding Line Section 

36 Slit Section 

37 Communication Way 

42 Bottom Thrust Bearing Section 
44 Lubricating Oil 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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